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Dear Governor Byrne : I’ - 

I

Inclosed is the Phase I Inspection Report for Bear Swamp Lake Dam No. 1
in Passaic County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92—367. A brief asses ent
of the den’s condition is given In the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, bear Swamp Lake Dam No. 1, initially listed
as a high hazard potential structure but reduced to a significant hazard
potential structure as a result of this inspection , is judged to be
in good overall condition . The spillway is considered inadequate since
35 percent of the Probable Maximum Flood (PlO’) would overtop the den.
To insure adequacy of the structure , the following actions , as a min imum ,
are recoemended :

a. The adequacy of the spill~my for this lake (located at Dam No. 2)
should be determined by a qualified professional consultant , engaged
by the owner, using more sophisticated method s, procedures and studies
within six months from the date of approval of this report. Any remed ial
measures necessary to insur, the adequacy of the spiliway and to prevent
overtopping should be initiated within calendar year 1979.

b. Within six months from the date of approval of this report
a program should be implemented to regularly observe seepage .

c. Within one year from the date of approval of this report ,
the fo llowing actions should be taken :

(1) Brush and vines growing on the downstrea, face, and rotted
vegetation at the tow should be r oved and kept clean.
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NAPEN—D
Honorable Brendan T. Byrne

(2) Areas of de teriora ted and spalled concrete should be cleaned
and patched annually to prevent progressive damage.

(3) The low level outlet should be tested to see if it is operable
and made operable if it is not~

(4) A program of regular inspection and maintenance should be
implemented .

A copy of the report is being furnished to Mr. Dirk C. Rofman ,
New Jersey Department of Environmental Protection , the designated
State Office contact for thfs program . W~th1n fIve days of the date of
this letter, a copy will also be sent to Congressman Robert A. Roe
of the Eighth District. Under the provisions of the Freedom of Information
Act , the inspection report will be subject to release by this office,
upon request five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield , Virginia, 22161

• at a reasonable cost. Please allow four to six weeks from the date
of this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection . We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours ,

1 Inc 1 42~JoEL T. CALLAHAN
As stated 7/ Lieutenant Colonel , Corps of Eng ineers

0 , Acting District Engineer

Cy f urn:
Mr. Dirk C. Hofaan , P.E., Depu ty Direc tor
Division of Water Resources
N. J. Dept. of Environmental Protection
P.O. lox 2809
Trenton , NJ 08625
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I
BEAR SWAMP LAKE DAM NO. 1 (NJ00016)

CORPS OF ENGINEER S ASSESSMENT OF GENERAL CONDITION S

This dam was inspected on 27 June and 6 July 1978 by Harris—Ed under
contract to the State of New Jersey. The state, under agreement with
the U.S. Army Engineer District , Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act ,
Public Law 92—367.

The Bear Swamp Lake Dam No. 1, initially listed as a high hazard
potential structure but reduced to a significant hazard potential
structure as a result of this inspection, is judged to be in good
overall condition. The spiliway is considered inadequate since
35 percent of the Probable Maximum Flood (PM?) would overtop the
dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended :

a. The adequacy of the spillway for this lake (located at Dam No. 2)
should be determined by a qualified professional consultant , engaged
by the owner , using more sophisticated methods, procedures and studies
within six months from the date of approval of this report. Any remedial
measures necessary to insure the adequacy of the spillway and to prevent
overtopping should be initiated within calendar year 1979.

b. Within six months from the date of approval of this report
a program should be implemented to regularly observe seepage.

c. Within one year from the date of approval of this report,
the following actions should be taken:

(1) Brush and vines growing on the downstream face, and rotted
vegetation at the tow should be removed and kept clean.

(2) Areas of deter iora ted and spalled concre te should be cl eaned
and patched annually to prevent progressive damage.

(3) The low level outlet should be tested to see if it is operable
and made operable if it is not

(4) A program of regular inspection and maintenance should be
implemented .

DATE: 14~~i4. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
utenant Colonel, Corps of Engineers

Act ing Distric t Engineer

__________ — ~~~~~~~— -—~~~~~~—-- - —.———.—-——-—————-—----



PHASE I INSPECTI ON REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam : Bear Swamp Lake Dam #1 , I.D. NJ000J6

State Located: New Jersey

County Located : Passaic

Stream : Bear Swamp Brook

Date of InspectIon: June 27, and July 6, 1978

Assessment of General Condition

The general condition of Bear Swamp Lake Dam #1 Is good.

Two dams , Bear Swamp Lake Dams #1 and #2, from

Bear Swamp Lake (also known as Arcadia Lake). The spiliway for

this lake is located at Bear Swamp Lake Dam #2. Because this

spiliway does not have the capacity to pass the PMF or even one—

half the PMF, the general safety of Bear Swamp Lake Dam #1 is

considered questionable , even though overtopping of the dam would

cause only minor damage downstream. The spiliway at Bear Swamp

Lake Dam #2 is capable of passing a flood equal to 34 percent of

the PMF.

At present the engineering data available is not suffi—
‘cient to make a definitive statement on the stability of the dam.

The following remedial actions , however , are suggested
along with a timetable for their completion.

- - - - --~~~~~~~~~~~~~~~~~~- ~~~~~~~~~~~~~~~~~~~ -- - - - -~~~~ -- - --



1. Studies to augment the spillway discharge capacity should

be undertaken within six months.

2. A program for regularly observing seepage should be

implemented within six months.

Furthermore, while of a less urgent nature , the follow—

ing additional actions are recommended and should be carried out

within a reasonable period of time.

1. Brush and vines growing on the downstream face, and
rotted vegetation at the toe should be removed and kept

clean .

2. Areas of deteriorated and spalled concrete should be

cleaned and patched annually to prevent progressive

damage.

3. The low level outlet should be tested to see if it is

operable and made operable if it is not.

4. A program of regular inspection and maintenance should be

implemented.

Robert Ge7~(owitz, P.E.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BEAR SWAMP LAKE DAM #1 , ID. NJ00016

SECTION 1: PROJECT INFORMAT ION

1.1 General

a. Authority

The National Dam Inspection 4¼~t (Public Law 92—

367 , 1972) provides for the Na tional Inventory and Inspection
Prog ram by the U.S. Army Corps of Engineers.  This inspection
was made in acco rdance with this  au thor i ty  under Contract C—
FPM N o .  35 wi th  the State of New Jersey who , In turn , is

contrac ted to the PhiladelphIa District of the Corps of

Engineers.

b . Purpose of Inspection

The visual inspection of the Bear Swamp Lake Dam #1
was made on Ju ne 27 , and July 6 , 1978. The purpose of the

inspection was to make a general assessment as to the struc-

tural integrity and operational adequacy of the dam structure

and its appurtenances.

- - --—- — - - - - 



c. Scope of Report

This report summarizes available pertinent data

relat ing to the pro jec t ;  presents a summary of visual observa-

tions made during the Field Inspection ; presents an evaluation

of hyd rologic and hydraulic conditions at the site ; presents

an evaluation as to the structural adequacy of the various

projec t features; and assesses the general condition of the

dam with respect to safety.

1.2 Description of Project

a. Description of Dam and Appurtenances

Bear Swamp Lake Dam #1 is a mass concrete structure

with a maximum height of about 15 feet. Section dimensions

were obtained by field measurements. The crest width is

3.5 feet; upstream face slopes back at 1 horizontal to 4 ver-

tical; downstream face is vertical from the crest down for the

f i r s t  2 feet , then slopes outward 1 horizontal to 1.5 verti-

cal. The dam axis consists of two straight sections which

angle off near the mid—point of the dam at an interior angle

of approximately 154°—20’. The total length of the dam is

315 feet. Freeboard at the time of the Inspection was about

1.3 feet.

The dam was constructed around 1926, on what is now

the southern end of Bear Swamp Lake. Bear Swamp Lake Dam #1

was not constructed with a spiliway, rather , the spiliway

f a c i l i t y for  Bear Swamp Lake is located on Bear Swamp Lake

Dam #2, which was constructed on the western side of the lake.
In 1971, new concrete facing was placed on the upstream side

of the Bear Swamp Lake Oem #1.

- 
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Bedrock outcrops occur in both abutments and it is

believed that the dam is founded on bedrock.

A concrete valve chamber is located at the base of

the downstream face about 112—feet from the right abutment.

The chamber contains a 6—Inch non—rising stem manually ope r-

ated gate valve which releases into an 8—Inch diameter clay

tile outlet pipe . The outlet pipe discharges over bedrock a

short distance from the chamber. This outlet could help

dra~ iown the reservoir in an emergency, although it is not

known if the outlet Is operable.

b . Location

Bear Swamp Lake Dam #1 is located in P ssaic

County , New Jersey. It is accessible by way of a private road

f rom where Carmantown and Otterhole Roads join. The damsite

is surr ounded by private property with roadway access to the

lef t  abutment .

c. Si ze and Ha zard Classification

Bear Swamp Lake Dam #1 is classified In the dam

size category as being “intermediate” , since its storage is

less than 50 ,000 ac re—feet , but may be slightly more than

1,000 acre—feet .  Its size c lass i f icat ion based on height

would be “small” since its height is less than 40 feet , but

the larger size category governs. Since failure of the dam is

not likely to cause extensive loss of life or excessive

property damage , a hazard potential classification of “signi-

ficant” has been assigned to the project. The dam was Initi-

ally rated as “high” hazard , but was downgraded after the

field inspection revealed that overtopping of the dam would

cause little damage downstream.

3 
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d. Ownership

Bear Swamp Lake Dam #1 is owned by the Lake Arcadia
As socIatIon , Otte rhole Road, West Milford , New Jersey, 07480;
At tention: Mr. James A. Hosford , Chairman.

e. Purpose of Dam

The lake Is used only for  recreation , mostly
swimming , boating and fishing.

f. Design and Construction History

No original drawings of the dam were available. No

computations for the design of the original structure were

available.  No record s were available on the construction of
the dam or any r epa irs tha t were made to the st ructure after

original  construction .

g. Normal Operational Procedures

The discharge from the lake is normally unregu-
lated , however , the water level in the lake is very stable.

It was reported tha t the water level is lowered
15 to 18 inches each fal l , usually in late October. The water
level is allowed to return to its normal level each spring .

(
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1.3 Pertinent Data

a. Drainage Area — 0.40 square miles

b. Discharge at Damsite

Maximum known flood at damsite N.A.

Warm water outlet at pool elevation N.A.

Di version tunnel low pool outlet at  pool elevation N.A.

Diversion tunnel outlet at pool elevation N.A.

Gated spiliway capacity at pool elevation N.A.

Gated spil iway capacity at maximum pool elevation N.A.

Ungated spillwa y capacity at maximum pool elevation No Spillwa y

Total spiliwa y capacity at maximum pool elevation No Spillway

c. Elevation (Feet above MSL)

Top of dam 886.33

Maximum pool—design surcharge 886.33

Full f lood con t rol pool N .A.

Recreation pool 885

Spillway crest No Spiliway

Upstream portal invert diversion tunnel N.A.

Downstream portal invert d iversion tunnel N.A .

Streambed at centerline of dam 864 ±
Maximum tailwater N.A.

C
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I
d. Reservoir

Length of maximum pool 3,650 feet  (Estimated )

Length of recreation pool 3, 590 feet  (Estimated)

Length of flood control pool N .A.

e. Storage (Acre—Feet)

Recreation pool 900 acre—feet (El. 885)

Flood control pool N .A.

Design surcharge 1,000 acre—feet (El. 886.33)

Top of dam 1,000 acre—feet (El. 886.33)

f .  Reservoir Surface (Ac res)

Top of dam 86.4 acres (El . 886.33)

Maximum pool 86.4 acres (El. 886.33)

Flood control pool N.A.

Recreation pooi 64 acres (El. 885)

Sp Illwa y crest N.A.

g. Dam

Type Straight Concrete Gr avity

length 315 feet

Height 15 feet

Top width 3.5 feet

Side slopes — Upstream 1 horizontal to 4 vertical
— Downstream 1 horizontal to 1—1/2 vertical

6 
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Zoning N.A.

Impervious core N.A .

Cutoff N .A.

Grout curtain None

h. Diversion and Regulating Tunnel (N .A . )

i. Spillway

Type No Spillwa y

length of weir N .A.

Crest elevation N .A.

Gates N. A.

Upstream channel N .A.

Downstream channel N.A.

j .  Regulating Outlets

8—Inch tile conduit controlled by 6—inch gate valve .

1
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SECTION 2: ENGINEER ING DATA

2.1 Design

No drawings or computations pertaining to original
construction , modificat ion or repair of the dam could be found . No
foundation borehole or geologic Investigation data could be found .
The design strength for  the mass concrete is unknown.

2.2 ConstructIon

No record s have been found and the owner ’s representa-
tive has no knowl edge of the construction history of the dam.

2.3 Operation

No record s of operation of the lake are kept by the
owner. The only operating rule is to lower the lake each fa l l  to
protect boat docks during the winter .  Otherwise, the lake is
allowed to operate naturally without regulation.

2.4 Evaluation

a. Availability

No engineering data was available for the original

section or the repairs to the 
dam.8



I
b. Mequacy

While the engineering data was insuff ic ient  to
perform a comprehensive, defini t ive evaluation of the dam ’s

s tab i l i ty ,  an adequate assessment of the dam could be carried
out w i th  the data obtained in the field in view of the overall
good condition of the dam .

c. Valid i ty

Not applicable , as no design or construction
record s were available.

I
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection made of Bear Swamp Lake
Dam #1 did not reveal any signs of distress in the dam . No

structural cracking was observed . The dam appeared to be in

reasonably good condition with minimally adequate maintenance.

b . Dam

Considerable concrete spalling was observed on the
d ownstream face of the dam . The upstream face of the dam was
resurfaced wi th  4 to 6 inche s of concrete , reportedly

around 1971. There was no evidence of structural cracking.
Construction and monolith joints appeared to be tight and

basically in good condition. Some minor seepage had occurred
through construction joints as evidenced by leaching , however ,
no flowing seepages were observed . There were no indications

of either horizontal or vertical movement of the structure .

Bedrock outcrops of gneiss occur on both abutments
and rim of the reservoir. The gneiss is moderately jointed

(spacing 1 to 2 feet)  to massive ( joints spaced greater than
3 feet ) . The rock is relatively unweathered and hence , is an

excellent foundation for the dam. The joints in the outcrop

a ppear relatively t ight , which suggest minimum under—dam and
reservoir seepage losses.

10
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Concrete to rock abutment contacts appeared to be

basically good . However , some minor deterioration of concrete

was observed at one contact point with the left abutment.

Oue seep was observed in a gully near the right

abutment , approx ima tely 25 feet downstream of the dam .

Seepage was estimated to be 2 to 3 g.p.m. and was flowing

clean.

c. Appurtenant Structures

Low Level Outlet

A concrete valve vault is located at the toe

of the downstream side of the dam. The vaul t extend s

about 1 foot below ground surface and contains a single
6 inch non—rising stem manually operated gate valve . The

‘. alve is located in a line extending into Bear Swamp

Lake. The outlet is an 8 inch d iameter clay tile pipe
which discharges over bed rock a short distance from the

vault. The valve is rarely used and has not been oper-
ated for approximately 3 years prior to this inspection ,

as estimated by the caretaker. The intake was submerged

at the time of the inspection and, thus, could not be

inspected.

d. Reservoir Area

The reservoir rim is gently sloped and no indica-

tIons of instability were readily apparent. The slopes above

the reservoir are heavily wooded. No buildings or dwellings

are built  on or near the shoreline , but a few boat docks are

11

_ _-  - --. - - —- ~~~~-- -~~~~ -~~~--  -_  --



on the shoreline . The property around the lake is privately
owned and it was reported tha t access to the lake Is limited

to members of the Lake Arcadia Association.

e. Downstream Channel

No downstream channel , as such , is associated wi th
thi s dam because all spillwa y discharges and normal low level
outlet releases occur at Bear Swamp Lake Oem #2.

3.2 Evaluation

Based on the v isual Ins pection the dam appear s to be
functioning adequately. Some maintenance Is in order and recommen-
dations are presented in subsequent sections. The impoundment

slopes show no apparent signs of Instabi lI ty and are not believed a
potential  hazard to the dam .

I
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SECTION 4: OPERATIONA L PROCEDURES

4.1 Procedures

Bear Swamp Lake Dam #1 is used to impound water  for
rec reation ac t iv i t ies .  The p ol icy  is to maintain  a nearly constant

lake level. The lake level is normally maintained by unregulated
discha rge over the spi l iwa y at  Bear Swamp Lake Dam #2 on the west

side o f the lake.

The lake level is lowered eac h f a l l  by releasing water

th roug h the outlet  pipe In Bear Swamp Lake Dam #2. The lake is

usually lowered about 15 to 18 inc hes )~~low the normal level during

the winter and ii allowed to refill naturally in the early spring.

4.2 Maintenance of the Dam

There Is no program of regular inspection and mainte-

nance of the dam and appurtenant  s t ruc tu res .  Operation and mainte-

nance is done by Mr. James Carter , caretaker for the Lake Arcadia

Assoc iation , as a part of his duties.  At present , no record s of

operation and maintenance are kept .

4.3 Maintenance of Op erating Facilit ies

The low level outlet gate valve has not been opened

since Mr .  Carter  has been caretaker.  No known maintenance of the
valve has been made to keep the valve operable. The outlet pipe
has not received maintenance.

I
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4.4 Evaluation

Surveillance and maintenance is in the hands of the

Lake Arcadia Association caretaker.  A formalized program of perio-
dic inspection by an experienced pa r t y should be In i t iated and

documentat ion recorded to assist the owner . A program of periodic
maintenance should also be Implemented .

14



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EvaluatIon of Features

a. Design

The drainage area above Bear Swamp Lake L~ m #1

and #2 is approximately 0.40 square miles. The drainage area

was delineated from U.S.G.S.’s topographic maps . There are

two dams which Impound water In the Bear Swamp Lake ; one is
located at the south end of the lake , named Bear Swamp Lake

Dam # 1 and the othe r is located tc the northwest of Dam # 1 and

is named Bear Swamp Lake Dam #2. A drainage map of the

watershed of Sear Swamp Lake Dams #1 and 42 is presented on

Plate 1, Appendix D. Bo th the Bear Swamp Lake Dam #1 and

Dam #2 form the same reservoir. However , the spi l iwa y is

located on Bear Swamp Lake Dam #2.

The topography within the basin varies from foot-
h i l l s  type terrain in the southeast section , to generally

hilly in the northwest section. Elevations range up to

approximately 1,040 feet  above mean sea level in the hills at
the east end of the watershed to about 880 feet  at the dam—

site .

The land use pattern wi th in  the watershed Is mostly
fo res t .  The forested lands are along the hilly sections of

the wate rshed . About twenty  percent of the watershed area is

the reservoir of the dam .

15
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The evaluat ion  of the h yd raulic  and h yd rolog ic

features of the dam was based on criteria set forth in the

Corps of &igineers “Recommended Guidelines for Safety Inspec-

t ion of Dams”, and additional guidance provided by the Phila-

del phia Dist r ic t , Co rps of Rogineers. The Probable Maximum

Flood (PMF) was calculated from the Probable Max imum Precipi-
tation (PMP) using Hydrometeorological Report No. 33 with

standard reduction fac tors .  Dee to the small drainage area of
Bear Swamp Lake Dam #1 , the SCS t r i angular h yd rog raph , trans-

fo rmed to a curvil inear hydrograph , was adopted for  develop ing
the unit hydrograph. The derived unit hydrograph is presented

in Appe ndix D.

Ini t ia l  and infiltration loss rates were applied

using SCS procedure to the PMP to obtain r a in fa l l  excesses.
The rainf all excesses were then app lied to the unit hyd rograph

to obtain the PMF h ydrograph u t i l i zing the t~~rps of F~igineers ’

computer program HEC—l.  The computed peak discharges of
the PMF and one—half of the PMF are 2 , 37 9 c fs  and 1 , 189 c fs ,
respectively.

Bo th the PMF and one—half the PMF i n f l o w  h yd ro—

graphs were routed through the reservoir by the Ho di f ied  Puls
Method , u t i l i zing the same computer program HEC— l.  The
sp i llway and overtopping discharge ra t ing  curve of Bear Swamp

Lake Dam #2 were combined wi th  overtopping discharge rat ing

curve of Bear Swamp Lake Dam #1 f o r  the flood routing. The

peak outflow discharges for the PMF and one—half the PMF for

t he two dams are 1, 586 c f s  and 365 c fs , respect ively.  Both

the PMF and one—half the PMF result  in overtopp ing of both

Dam #1 and Dam #.~~.

16

-4



The sp iliwa y and overtopping discharge rating

cu rves of the dams were prepared assuming free over f low across
the whole length of the dams and the sp i l iway .  The reservoir

s tage—capaci ty  data we re based on the U.S.G.S.  quadrangle

topographic maps in combination with data given In the Na-

t ional  Dam Sa f e t y  Inventory Table. Reservoir storage capac i ty
incl uded surcharge levels exceeding the top of the dam . The

np i l lway and ove r topp ing ra t ing curves and the combined
sp il lwa y and overtopping ra t ing curves of both the dams were
prepared assuming the dams remain intac t dur ing  routing . In

the routing computations , the discharge through outlet facili-

ties of the dams were excluded due to its insignificant

magnitud e as compared to the PMF. The overtopp ing discharge

rating curve of Dam #1 , the spiliwa y and overtop discharge

rating curve of Dam #2 , and the combined sp il lwa y and overtop-

ping rating curves of the two dam s are presented in Plates 2,

2A and 2 B , The reservoir  capaci ty  curve Is also presented in

Plate  3 of Appendix D.

b. Experience Da ta

No reco rds of lake levels are m a i n t a in e d  for  th i s

s i t e . There is no sp i l iwa y at  the site and all  lake dis-
charges a re made at  Bear Swamp Lake Dam #2. The lake level is
no r m a l l y  stable and no reports or evidence was found t ha t  the

dam has ever been overtopped .

c. Visua l Obse rva t ions

There is no spi l iwa y or def ined discharge channe l
d ownstream of the dam . The valley below the danm is heavily

wooded w i t h  much debr is .  There is one dwelling downstream of
the dam on the l e f t  side but there are few other dwellings and

no new u r b a n i z a t i o n  in the lake area.  The slope s around the
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lake are gent ly  slop ing and heavil y wooded. There is l i t t l e

evidence of sed imentation In the lake .

d .  Overtopping Potential

As indicated in Section 5.1—a ., both the Probable

Maximum Fl ood and one—half the Probable Maximum Fl ood , when

routed th roug h the Bear Swamp Lake reservoir result  in over-
topping of the dam. The PMF and one—half the PMF overtopped

the dam by 1.07 feet and 0.32 feet , respectively. In determi-

ning the overtopping heights it was assumed that both the dams

remain in their present condition , such that outflow occurs

over both the dam s d ur ing the flood s , according to the exIst-

ing s t ruc tu ral d imensions of the dams. Since one—half the PMF

is the mi nimum Spiliwa y Design Fl ood (SDF ) for this  dam ,

according to the Recommended Guidelines for Safety inspection

of Dams by the Corps of Fzigineers, the spill way capac it y of

the Bear Swamp Lake Dam #1 is considered inadequate even

thoug h the dam can withetand overtopp ing and the damage

do wnstream would be minimal .

e. Reservoir Drawd own

The reservoir d rawdown below the spiliwa y crest ,
elevation 885 , is accomplished by permit t ing discharge simula—

taneously throug h the 8—Inch t i le pipe under Oem #1 and the
12—inch cast iron pi pe under Dam #2. The hydraulic calcula-

t ions were performed by assuming invert elevations and dimen-

sions as shown on the calculation sheets presented in Appen-

dix D. The tatiwater was assumed to correspond to the top of
the condui t and kept constant at t ha t  level for the purpose of

d rawdown calculation. This resulted in a maximum head differ-

ential of 13.67 feet for the outlet pipe In Oem #1 and

15.67 feet  for  the outlet pipe in Dam #2. Assuming a constant

18



inflow of 0.80 cfs (2 c f s/ aq .  m l . ) ,  the tota l drawdown time is

39 days and 6 hours , at which point the reservoir pooi is at
elevation 870.33 f ee t .  Assuming zero inflow , the drawdown to

elevation 870.33 can be accomplished in 35 days and 7 hours.

1-
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SECTION 6: STRUCTURA L STABILITY

6.1 EvaluatIon of Structural Stability

a. Visual Observations

At the time of the inspection , the dam did not

exhibit any visible signs of distress . lb structural cracks

In the conc rete could be found and there was no ev idence of

t i l t ing, misalignment or movement on the foundation . The dam
appears to be founded on competent rock. The surface spalling
and deterioratIon of concrete does not af fec t the structural

strength or stabil i ty.  Based on a visual inspection , and In

view of more than 50 years of sat isfactory past performance ,
the structure appears to be stable.

b. Design and Construction Data

No design or construction data was available.

c. Operating Record s

No operating record s were available.

d. Post—Construction Changes

As discussed in Section 1.2 , the only known po st—

construction change was the plac ing of 4 to 6 inches of
c onc rete facing on the upstream face of the dam .

(
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e. Static Stability

The depth t o the ba se of conc rete , as well as the

shape and d imension s of the section , and the nature and

strength parameters of the foundation will profoundly Influ-

ence the stability of the dam . Al so , Ice load s dur ing the

winte r cou ld be sign i f i can t , depending on the climate and
reservoir res t ra int .  None of this information is presently

available.  Therefore , i t  is not possible to make a defin itive

statement on the s tab i l i ty  of the concrete section. Stabili ty
calculations are contained In Appendix E.

f .  Seismic St abi l i ty

A north—south trending fault about 1/3 mIle east of

the dam has been mapped by others. The dam is located in

Se ismic Zone 1, as defined in Recommended Guidelines For
Safety Inspection of Dams as prepared by the Corps of Fagi—

neers. In general , projects located in Se ismic Zone s 0,
1 and 2 may be assumed to present no hazard from earthquake ,
provided the static stabil i ty conditions are satisfactory and
conventional safety margins exist .
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SECTION 7: ASSESSMENT/ REMEDIAL MEASURES

7.1 Dam Assessment

a. S a f e t y

The dam has been in spected visually and a r eview

has been made of the available engineering data . This assess-

ment is subject to the limitations Inherent in the visual

in spection procedures stipulated by the Corps of Fngineers for
Phase I Reports.

The safety of Bear Swamp Lake Dam #1 is in question
because the dam does not have a apillway and there is inade-

quate capacity in the spillway of Bear Swamp Lake Oem #2 to

pass the PMF or one—half the PMF flood without overtopping

both dams. However, overtopping the dams should cause only

minor damage since the abutments and foundation are massive

unweathered rock. The present spillway of Bear Swamp Lake

Dam #2 can pass only about 34 pe rcent of t he PMF.

No def i n i t ive st a temen t per tain ing to the sa f e t y o f

the s tructure can be mad e without determination of the com-
plete dimensions of the dam and acquisition of the engineering
properties of the foundation. However, the presen t dam has
performed adequately since it was built in 1926, wIthout

failure or evidence of instability.
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b. Ad equacy of Information

The informat ion and data uncovered is not adequate

to perform a comprehensive , definitive evaluation of the dam’s

s tabi l i ty .  Nevertheless , in v iew o f the past perfo rmance of

the dam, its present condition , and in light of stability

calculatiions performed (see Append ix E) ,  it Is not fe l t  that
addit ional information on the engineering properties of the
embankment and foundation Is necessary at this time . Neverthe-

less , it  is bel ieved desi rable to have a surv ey of the dam

mad e to determine the true shape and dimensions of dam struc-
tu res in order to prepare drawings.

c. Urgency

St udies to augmen t the s p i l lw a y  discharge capacity
should be mad e within  six months , and a pla n f ormulation

should be completed within a 12-month period .

A program for regulary observing seepage should be
imp lemented wi th in  six months .

7.2 Remedial Measures

a. Alternat ives

The alternatives available for Increasing the
sp illwa y capacity are:

1. Increasing the dam height , of both Bear Swamp Lake

Dams , thus , permit t ing a higher discharge to pass
over the Bear Swamp Lake Dam #2 without overtopping .

23
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2. Providing for a spiliwa y on the Bear Swamp Lake

Dam #1 by notching the crest , adding a chute on the

downstream face, hardening the toe area below the

splliway and constructing a protected downstream

discharge channel , all suff ic ient  to wi thstand
emergency flows of one—half PMF magnitude.

3. Increase the splliway capacity at Bear Swamp Lake

Dam #2.

4. A combination of the above alternatives.

It must be emphasized that both dams must be

modified at the same time for  alternatives involving raising

the dam.

7.3 Recommendations

Based on the visual Inspection and data evaluation
presented herein , the following action is recommended .

Brush and vines growing on the downstream face , and
rotted vegetation at the toe should be removed and kept clean.

Areas of deteriorated and spalled concrete should
be cleaned and patched annually to prevent progressive damage.

The low level outlet should be tested to see if it
is operable and made operable if it is not.
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APPENDIX B

PHOTOGRAPHS

All photo s were taken on June 27, 1978.
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Bea r Swamp #1
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Photo I — View of dam from downstream .
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Photo 2 — View of dam from upstream left shoreline .
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Bear Swamp #1
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Bear Swamp #1
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Bear Swamp # J
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Photo 10 — View of Bear Swamp Lake and shoreline .
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CHECK LI ST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

Name of Dam : Be ar Swamp Lake Dam # 1

Drainage Area : 0.40 square miles
Elevation Top Normal Pool (Storage Ca pacity) : 885 (900 AF)

Elevation Top Flood Control Pool (Storage Capacity): ?bt applicable

Elevation Maximum Design Pool: 886.33

Elevation Top of Dam: 886.33

SPILLWAY CREST: (None — Spiliway is located at Bear Swamp Lake Dam #2)

a. Elevat ion:

b. Type: _________________________________________________

c. Width: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d. Langth: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e. Location Spillover : ________________________________________

f. Number and Type of Gates: __________________________________

OUTLET WORKS :

a. Type : 8—inch tile condui t

b. Location: 112 fee t  to the l e f t  of right end of dam

c. Entrance Inverts: Not applicable
d. Exit Inverts:  Not applicable

e. Emergency Draindown Facil i t ies:  Fl ow through the outlet is

controlled by 8—inch gate

valve

HYD R OMETEOROLOG ICAL GAGES: (None)

a. Type : 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b. Location:

c. Records:

MAXIMUM NON—DAM AGING DISCHARGE : No t  applicable

_ _ _  - ~~— - - --- _-
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FLOOD ROUT iNG STUDY
** * *** * * *** PAGE

f BLAp SWAMP LAKE DAM 1 AND DAM 2 ORAWDOWN STUDY (DA = 0.q SQ. Mi.)

I

I 

MAXIM UM OPERATION LEVEL AT ELEV 485.00 FT (FROM OPEKATII
MINIMUM OPERATION LEVEL AT EL.CV ~e70.33 FT

ROUTING STARTS AT ELCV 485.00 FT. ENDS AT ELEV 470,33 FT

MAIN UVLRFLUW OUTLET
TIM[ AV G.INFLOW RESERVOIR EL SPILLWAY SPILLWAY

DISCHARGE DISCHARGE DISCHARGE

DA Y HR CFS FT CFS CFS CFS

0 Ci 485.00
0,

0 6 484 ,82 0. 0. 19.
0.

0 12 484 ,64 0. o. 19.

o 484,47 0, 0. 18,
0.

1 0 484,2 9  0. 0. 18.
(II .

1 6 484.11 0. 0. 18.
0.

1. 12 483,94 0. 0. 18.
0.

1 18 483,77 0, 0. 1~~•
0.

2 0 483,60 0. 0. 18.
0,

2 6 483,42 0. 0. 18.
U.

2 12 483,25 Q • 0. 18.
0.

2 lb 1j83.09 0. 0. 18,
0.

3 C 482,92 0. 0. 17,
0.

5 6 482,75 0. 0. 17.
0.

3 32 482,b9 0. 0. 17,
0.

5 18 e82.42 0. U. 17.
0.

0 482.26 0. 0. 17.
rI 0.( ‘4 1. 482,10 0~ 0. 17,

_
_ _ _ _  _ _ _ _ _  

dL~L~~JL
-_ _ _  I - —~~~~~~~~------- --- -- - - - --



FLOOD ROUTINC , S1UDY
* ** * * ** *** *** ***

PAGE 2

MAIN OVERFLOW O U T L E TT IM E AVG .INFLOW RESERV OIR ~L. SPILLWAY SPLLLWAY
OISCHARGC DISCHARGE 

- DISCHARGE
DAY HR CFS FT CFS CFS CFS

0.
4 12 481.94 0. 0. 17,

0.
4 18 481.78 o. us 17.

U.
5 0 481,62 0. u. 17.

0.
5 6 481.46 0. 0. 16.

0,
5 12 481,30 U. 0. 16.

0.
5 18 481.15 0. 0. 16.

U.
6 U 480.99 0. 0. 16,

0.
6 6 ‘.0u.~

1
~ ~~. 16.

0,
6 12 ‘48Q~ (~9 0. 0. 16.

0,
6 18 . 480.53 0, 0. 16.

0.
7 0 480,38 0. 0. 16.

0.
7 6 480.23 0. 0. 15.

U.
7 1~ ~8O. O9 o. 0. 15.

0,
7 18 479~ 94 0. 0. 15.

U.
8 0 479,79 0. 0. lb .

0.
8 6 ‘479,65 0. 0.

0,
8 12 ‘479 .50 o. 0. 15,

0,
8 18 479 .36 0, 0. 15.

0.
9 0 ‘479.22 0. 0. 15.

0.
9 6 1479. 08 0. 0. 15.

0,
9 12 ‘478,94 0. 0. 14,

0.
9 18 ‘478.80 0. 0. 1’4.

I10 0 ‘478,66 0. 0. 14.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- - - - - ~~~~~~ • —



FLOOD ROU1ING STUDY
********** *********

PAGE 3

MAIN OVERFLOW OUTLETTIM( AV G.INFLOW RESERVOIR CL SPILLWAY SPILLWAY
DISCHARGE DiSCHARGE DIScHARGE

DAY HR CFS FT CFS CFS crs

0.
10 6 478,~~2 0, 0. 1’e .

0.
10 12 ‘e78.39 0. 0. 14.

0.
10 18 I ‘478,25 0. 0. 14.

U.
11 0 ‘478.12 0, 0. 1’.

0.
11 6 477,99 0, 0. 14,

0.
II. 12 ‘477.86 0, 0. 1’ .

0.
11 18 ‘477.73 0. 0. 15,

0.
12 0 ‘477 ,60 0, 0. 13.

U,
32 6 477.47 0, 0. 13.

0,
12 12 1477,54 0. 0. 13.

0 ,
12 18 477,22 U. 0. 13,

0.
13 0 477.09 0. 0. 13,

0.
15 6 1476,97 0, 0. 13,

0.
13 12 ‘476.85 0, 0. 15.

0.
13 18 1476.75 0. 0. 13.

0.
1’ê 0 ‘476.6]. 0. 0. 12,

p 6 ,
114 476,149 0. 0. 12.

0.
1’4 12 ‘476.37 0. 0. 12.

0.
1’4 18 476,25 0. 0. 12.

0.
15 0 ‘e7~ .13 0. 0. 12.

0,
15 6 ‘476.02 0. 0. 12,

0.
[5 1~ 475.90 0. 0. 12,

( 0.
18 ‘475.79 0. 0. 12,



FLOOD ROU1INr, STUDY
** * * ** * * ***** PAGE 14

MAIN OV ERFLOW OUT LETTIM E AVG .INFLOW RESERVOIR EL SPILLWAY SPILLWAY
DISCHARGE DISCHARGE - 

DiSCHARGE

DAY HR CFS FT CFS CFS CFS

0.
16 0 *475,68 0. 0. 12.

0.
16 6 475,57 0, 0. 11.

0.
16 12 475.46 0. 0. 11.

0.
16 18 475,35 0. 0. 11.

0,
17 0 475,214 0. 0. 11.

0,
17 6 475,314 0. 0. 12.

0.
17 12 ‘475.03 0. 0. 11.

0.
17 18 4714,93 0, ~~

, 11.
0,

18 0 14714,82 0. 0. 11.
0.

18 6 47*4.72 0. 0. 11.
0,

18 12 474,62 0. 0. 10,
0.

18 18 474,52 0. 0. 10,
0.

19 U 474,42 0. 0. 10.
0,

19 6 474.32 0. 0. 10,
0.

19 12 474,23 0, 0. 10,
0,

19 18 ‘474.13 0, 0. 10.
0.

20 0 ‘474,04 0. 0. 10,
0.

20 6 473 9,4 0. 0. 10.
0,

20 12 473,85 0, 0. 10.
0,

20 18 ‘475,76 0. 0. 9,
0,

21 0 ~73,67 0. 0. 9.
0.

21 6 ‘473.58 0. 0. 
- 

9.
0.

12 1475,49 o. 0. 9.

•.
~~~ i _ _  _ _  L



FL000 ROUTING STUDY

PAGE 5

MAIN OVERFLOW
T1M( AVG .INFLOW RESERVOIR EL SP1LLWAY SPILLWAY OUTLET

DISCHARGE DISCHAR GE DISCHARGE

DAY HR CFS FT CFS CFS CFS

0,
21 18 4473, 140 0. 0. 9.

0,
22 0 473.32 o. 0. 9.

0.
22 6 473,23 0. 0. 9

0,
22 12 ‘473,15 0. 0. 9,

0.
22 18 7

I 

0, 0. 9.
0. 425 0 472.98 0. 0. 9.
0.

23 6 472.90 0, 0. 8,
U,

23 12 ‘472,82 0. 0. 8,
0.

25 18 472,74 0, 0. 8,
0.

214 0 472,66 0. 0. 8,
0,

2’ê 6 472. 59 0, 0. 
- 

8.
0.

24 12 ‘472,51 0. 0. 8,
0.

2’4 18 ‘472,4*4 0. 0. 8,
0.

25 0 1472.37 0. 0. 8.
0.

25 6 l47~~ ,29 0. 0. 7,
U. I

12 1472,22 0. 0. 7,
0.

25 18 ‘.72.16 o. 0. 7.
0.

26 0 ‘472.09 0. 0. 7.
0.

26 6 472.03 0. 0. 7.
0.

24 12 ‘471,96 0, 0. 6.
0.

26 18 ‘.71,90 0. 0. 6.
0.

27 0 471,614 0. 0. 6.
r 

0
6 471.78 0. 0. 6.

-I 
_ _

_ _

__ 

H



FLOOD ROUTIN G STUDY

PAGE 6

MAIN OVE RFLOW o rTiME AVG. iNFLOW RESERVOIR CL SPILLWA Y SPILL WAY L E T
DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

0.
27 12 ‘471.72 0, 0. 6,

0.
27 18 471,67 0. 0. 6.

0.
28 0 471.61 0. 0. 6.

0,
28 6 471.56 0. 0. 6.

0.
28 12 471.51 0. 0. 5.

0.
28 18 471.45 0. 0. 5.

0.
29 0 471,40 0, 0. 5.

0.
29 6 471,35 0. 0. s.

0.
29 12 471,30 0. 0. 5.

C.
29 18 ‘471.26 0. 0. 5.

0.
30 0 471.21 0. 0. 5.

0.
50 6 473,16 0. 0. 5.

0.
30 12 ‘i71,12 0. 0. 5.

0.
3D 18 471.07 0. 0. 5.

0.
33. 0 471.03 0, 0. 5.

0.
51 6 470,98 0. 0. 4.

0,
31 12 470.9’4 0. 0. 41,

0.
51 18 470.90 0. 0. ‘I.

0.
32 0 1470.86 0. 0. ‘4 .

0.
32 6 ‘470.82 0. 0. ‘4.

0,
52 12 1470.78 0. 0. 4.

0.
52 18 ‘.70.74 0. 0. 4.

4. 0.
0 ‘.70.70 0. 0. ‘4,

II

_ _ _ _  _ _  _ _ _  

_ _  

_ _ _ _ _ _— --—



FLOOD ROUFIN G STUDY

PAGE 7

I MAIN OVERFLOW O U T L E TTiM E AV b.1NFLOW RESERVOIR EL SPILLWAY SPILLWAY
-
~~ DISCHARGE DISCHARGE DISCHARGE

DAT HR CFS FT CFS CFS CFS

0.
53 6 ‘470,66 0. 0. ‘4.

0.
33 32 ‘470.62 0. 0. ‘4.

0. -

35 18 ‘470,58 0. 0. 4.
0.

34 0 ‘.70.54 0. 0. 4.
0.

6 470.51 0. 0. 4.
0.

514 12 470,47 0, 0. 4.
0.

314 18 470.43 0. 0. ‘4.
0.

35 0 ‘470.40 0. 0. ‘4.
0.

35 6 470.36 0. 0.

*. * * * * * * * * * * * * * * $ * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * *
•

* * * * * * * * * * * * * * * * *
RESLKVOIR ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVATION

AFTER 35 DAYS AND 6 HOURS.

TOTAL INFLOW VOLUME 0. ACFT
TOTAL DISCHARGE VOLUME 790. ACFT

MAXIMUM WATER SURFACE ELEVATION ‘485,00 FT

MAXIMUM DISCHARGE THRU OUTLET 19. CFS

MAXIMUM TOTAL INFLOW 0. CFS
MAA IMUM TOTAL DISCHARGE 19. CFS

~ L.1 
3~ ~~~~~~~~~~~ I t I

I 
1

- I I ~ I• v-i ~ -JIl”~ ~~~~~‘ .~~_J I L
- —-  --- - -I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



FL000 ROUtING STUDY
* ** * * *** * * *** * * * *  **

PAG E

• ~LA~ SWAMP LAKE OAM 1 AND DAM 2 D~ AWDOWN STUDY (DA = 0.’e SQ. MI.)

MAXIMUM OPERATION LEVEL AT ELEV ‘.85.00 FT (FROM OPERAT
MINIMUM OPERATION LEVEL AT ELEV 470.33 FT

ROUTING STARTS AT ELEV 485.00 FT. ENDS AT ELLV ‘470.53 FT

MAIN OVERFLOW 
TTIME AV G ,INFLOW RESERVOIR EL SPILLWAY SP ILLWAY U LET

DISCHARGE DISCHARGE DISCHAR GE

DAY HR CFS FT CFS CFS CFS

0 0 ‘.85.00
1,

0 e 484~83 0. 0. 19,
1.

0 12 4814,66 0, 0. 19.
1.

0 18 484,49 0. 0, 18.
1.

1 0 484,32 0, 0. 18.
1.

1 6 484 ,15 0. 0. 18.
1.

1 12 483.99 0. 0. 18.
1.

1 18 ~83.82 0. 0. 18,
1.

2 0 ‘483,L~6 0, 0. 18,
1.

2 483.49 0. 0. 18.
1.

12 483,35 0. 0. 18.
1.

2 18 483.17 0. 0. 18.
1.

5 0 ‘483’,o1 u, 0.
1.

5 6 482.85 0. 0. 17.
1.

5 12 ‘e82,b9 0. 0. 17.
1.

5 18 ‘482,53 0. 0. 17.
1.

‘4 0 482,58 0. 0. 17,
1.

‘4 6 ‘.82.22 0. 0. 17.

- - -~~ - - - -- - -

ak~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ •~~~I ~~~~~~~ 
—-—- -—- 
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FLOOD ROU 1INC , STUDY

PAGE 2

MAIN OVERFLOW O U T L E TTIM E AVG .INFLOW RESERVOIR EL SPILLWAY SPILLWAY
UISCHANCiE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1.
‘4 12 482,07 0. 0. 17.

1.
‘4 18 481,91 0. 0. 17.

1.
U ‘481.76 0. 0. 17.

1.
5 ‘+81.61 0. 0. 16.

1.
5 1~ L+81 ,’16 0. 0. 16.

1.
18 481,31 0. 0. 16.

1.
6 0 481.16 a. 0. 16.

1.
6 6 481,01 0. 0. 16.

1.
6 12 480,1,7 0. 0. 16,

1.
6 18 480.72 0. 0. 16,

1.
7 0 ‘480,58 0. 0. 16.

1,
7 6 480, 44 0, 0. 16,

1.
7 12 480.29 0. 0. 16.

1.
7 18 480.15 0. 0. 15.

1.
8 Li ‘480 ,01 U. 0. 15.

1.
8 6 479.87 0, 0. 1~~.3.,
8 12 ‘479,F4 u. 0. 15.

1.
8 18 479,bU 0. 0. 2.5.

1.
9 0 ‘479,46 0. 0.

1.
9 6 479,35 0. 0. 15.

1.
9 12 ‘479,19 0, 0. 15.

1.
9 18 419.66 0. 0. 15.

a 1. ¶
~ 10 0 478,93 0. 0. 1’..

4

~~ r-- - - - 
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FLOOD ROUTING STUDY

PAbE 3

MAIN OVERFLOW OUTLE TW TIM[ AVG .1NFLOW RESERV OIR EL SPILLWAY SP1LLWAY
DISCHARGE DISCHAKGE~~ DISCHARGE

O~ Y Hfl CFS FT CFS CFS CFS

10 6 ‘+78,80 0. 0. 14,
1,

10 12 ‘478.67 0. 0. 14.
1.

10 18 ‘ê7~~.~~’4 0. 0.
1.

11 0 ‘478,41 0. 0. 14.
1.

11 6 478.28 0. 0. 14.
1.

11 12 ‘+70,16 0. 0. 34.
1.

11 18 478.03 0. 0. 1*4.
1.

12 0 477,91 0, 0. 14.
1.

12 6 ‘477,79 0. a. 14.
1,

12 12 ‘477,66 0. 0. 13.
1.

12 18 L477,~~4 0. 0. 13.
1,

15 0 477,42 0. 0. 13.
1.

15 477,31 a, 0. 13.
1.

15 12 477.19 0. 0. 13.
1.

13 18 ‘+77.07 0. 0. 15.
1.

14 0 ~476.
1
~ 5 0. 0. 15.

2..
14 6 476.84 0. 0. 15,

1.
114 12 476.75 0. 0. 15.

1.
1’4 18 476.61 0, 0. 12.

1.
15 0 476,50 0. 0. 12.

1.
15 6 476.39 0. 0. 3.2,

1.
[5 12 476,28 0. 0. 12.

1.
~~ 

I~~
5 18 476.17 0. 0. 12.



FLOOD KOUIIN G STUDY
* * * * * * * * * *  *** * *** * *

PAGE 4

MAIN OVERFLOW O U T L E Tt TIM1 AVG .INFLOW RESERVOIR EL .SPILLWAY SPILLWAY
DISCHARGE DISCHARGE DISCHARGE

fiAT HR CFS FT CFS CFS CFS

1.
16 0 476.06 0. 0. 12.

1.
16 6 ‘.75,96 0. 0. 12.

1.
16 12 475.85 0. 0. 12,

1.
16 10 475,75 0. 0. 12,

1.
17 0 ‘475.64 0, 0. 12.

1.
17 6 475,54 0 0. 11

1.
17 12 1475, 144 0, 0. 11.

1.
17 13 1415,34 0. 0. 12,

1.
18 0 475.24 0. 0. 11.

1.
18 6 475.14 0. 0’ 11.

1.
18 1.2 ‘+75,04 0. 11,

1.
18 18 ‘474.94 0. 0. 11,

1.
19 0 ‘+74 ,.~i5 0. 0. 11.

1.
19 474.75 0. U. 11.

1.
19 12 474,66 0. 0. 11.

1.
19 18 ‘+114,57 0. 0. 10.

1.
20 3 474.47 0. 0. 10.p 

1.
20 6 474.38 0, 0. 10.

1.
20 12 ‘474.29 0. 0. 10.

1.
20 18 ‘+74.20 0. 0. 10.

1.
21 0 474 .12 0. 0. 10,

1,
2]. 6 474.03 0. 0. 10.

1.
1)1 1~ 473 94 0 0. 10.

k 
_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _



I~LOOD ROUTING STUDY

********* ********* * PAGE 5

MAIN OVERFLOW O U T L E TTIM1 AVG. INFLOW RESERV OIR CL SPILLWAY SPILLWAY
DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CF$ CFS

Il.

21 18 473,86 0. 0. 10.
1.

22 Q 473,77 0. 0. 9.
1.

22 6 473,69 0, 0. 9.
1.

22 12 473.61 u. 0. 9.
1.

22 18 473.53 0. 0. 9.
1.

25 0 473.45 0. 0. 9.
1.

23 6 1473,57 0. 0. 9,
1.

23 12 473,29 0. 0. 9.
1.

25 18 473.21 0. 0. 9.
1.

24 0 473,14 0. o. 9.
1.

24 6 473.06 0. 0. 9.
1.

2’e 12 472.99 0. 0. 9.
1.

214 18 ‘472.91 0. 0. 8.
1.

25 0 472.84 0. 0. 8.
1.

25 ‘472.77 0. 0. 8.
1.

25 12 1412,70 0. 0. 8.
1.

25 18 *472.63 0. 0. 8.
1.

26 0 ‘472,56 0. 0. 8,
1. I

26 6 472.49 0. 0. 8,
1.

26 12 472.’e3 0. 0. 8,
1.

26 18 472.36 0. 0. 8.
1.

27 0 472.30 0. 0. 7.
1. I

27 6 ‘+72.24 0. 0. 7.

_ _  _ _ _  - ~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~



FLOOD ROUT ING STUDY
********** ********* PAGE 6

MAIN OVERFLOW OUTLET
TIM1 AVG .INFLOW RESERVOIR CL SPILLWAy SPILLUAT

DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFS CFS

1.
27 12 472.18 0. 0. 7.

1.
27 18 472,12 0. 0. 7.

1.
28 0 ‘.72,u6 0. 0. 7.

1.
28 6 472,00 0. 0. 7.

1.
28 12 471.95 0. 0. 6,

1.
28 18 ‘.71,89 0. 0. 6.

1.
29 0 471.84 0. 0. 6,

1.
29 6 ‘471.79 0. 0. 6,

1.
29 12 471.74 0. 0. 6.

1.
29 18 +71,69 0. 0. 6,

1.
50 0 ‘+7i,~~4 o. 0. 6,

1.
50 6 471.60 0. 0. 6.

1.
30 12 471.55 0. 0. 6,

1,
30 18 ‘471.51 0. 0. 5.

1.
31 0 471.46 0. 0. 5.

1.
31 6 471,42 0. 0. 5.

1,
51 32 ‘471.37 0. 0. 5.

0 1

51 18 471,33 0. 0. 5,
1.

32 0 471,29 0, 0. 5.
1.

6 ‘.71,25 0. 0’
1.

32 12 ‘471.21 0. 0. 5.
1.

52 18 471,17 0. 0. 5. -;1.
35 0 ‘+71.13 0. 0. 5.

A
-~~~ -- - - I•~~~~~~~~~~ - —



fLOOD ROUTING STUUY

PAGE 7

MAIN OVERFLOW O U T L E TTIM1 AV G .INFLOW RESERVOIR EL SPILLWAY SPILLUAT
DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CF$ CFS

1.
55 6 ‘+71.10 0. 0.

1.
35 12 1471.06 0. I 0. 5.

1.
33 18 ‘471,02 0. 0. 5,

1.
314 0 470.99 0. 0. 5.

1.
514 6 ‘.70,95 0. 0. 4.

1.
34 12 ‘470.92 0. 0.

1.
54 18 470.88 0. 0. 4.

1.
35 0 ‘.70,85 0. 0. 4.

1.
35 6 ‘470.82 0. 0. 4.

1.
55 12 ‘.7~ ,78 0. U. 4.

1.
35 18 ‘470,75 0. 0. ‘4 .

1.
56 0 470.72 0. 0. ‘4.

1.
36 6 ‘+70.69 0. 0. 4.

1,
36 12 470,66 0. 0. 4.

1.
56 18 470.63 0. 0. 4.

1.
37 U ‘+70.60 0. 0. ‘4.

1.
37 6 470,57 0, 0. 4.

1.
57 12 470.54 0. 0. ‘4.

1.
57 18 470,51 0. 0. ‘4.

1.
38 0 470,48 0, 0. ‘4.

1.
38 6 470.45 0. 0. 4.

1.
38 2.2 470.42 0. 0. 4.

1.
38 18 ‘.70,39 0. 0. ‘4.

-

~~~~ --  _  

~~~~~~~~~~~~~~~ 
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FLOOD ROu~ INr, STUDY

***** ** * * ***** *****I 

- 
PAGE $

MAIN OV~ NFLUW O U T L E TTiME AV G .INFLOW RESERVOIR CL SPILLWAY SPILLWAY
DISCHARGE DISCHARGE DISCHARGE

DAY HR CFS FT CFS CFs CFS

1.
59 0 ‘+70.37 0. 0.

1.
59 6 ‘.70.3k 0. 0.

* ***  *$** * *  ****  * ***  ** * ** *  *1 * * *  *** ** *  **** * *

K(SCKV~)IK ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVATION
AFTER 59 DAYS AND 6 HOURS

TOTAL INFLOW VOLUME 65. ACFT
TOTAL ~)ISC$AHGC VOLUME 857. ACFT

MAXIMUM WATER SURFACE ELEVATION
• 

1485,00 FT

MAXIMUM DISCHARGE TIIRU OUTLET 19. CFS

MAXIMUM TOTAL INFLOW 
~~. 

cFs
MAXIMUM TOTAL DISCHARGE 19. CFS

(

_ 
_ _ _  --_ _ _ _ _
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